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ABSTRACT 
Astu&y^ was conducted between June and August, 1982 to 
collect, freeze mark, obtain biological data frcm and release 
50 Atlantic bottlenose dolphins, Tursiops truncatus , in the 
Mississippi Sound, U.S.A. The purpose of the study was 1) To 
establish a data base for blood chemistry, microbiology, age, 
genetics, endocrinology, and morphcmetrics for dolphins inhabiting 
the Sound, and 2) To determine herd discreteness, social dynamics, 
and movements in the Mississippi Sound of selected herds. 

Results frcm the sampling indicate that all the above mentioned 
parameters tested fall within the ranges established for Tursiops 
truncatus . We observed several herds in the Mississippi Sound 
that frequently intermingled amongst each other. There appears to be 
a seasonal abundance (April through September) of these mammals in 
the Sound. In the winter months {October through March) most of 
the animals leave the defined boundaries of the Sound and presumably 
stay a few miles south of the barrier islands that delineate the 
southern margin of the Mississippi Sound. Resighting studies 
are currently in progress to further study the movements and migrations 
patterns of these marine mammals. 
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INTRODUCTION 

The Atlantic bottlenose dolphin, (Tursiops truncatus ) is one 
of the most cannon cetaceans inhabiting the southeastern United 
States Coastal waters. Because of its ability to adapt to captivi- 
ty, training, and experimentation it is frequently displayed by 
oceanaria and used in research. 

By the authority of the Marine Mammal Protection Act of 
1972 and Endangered Species Act of 1973, the National Marine 
Fisheries Service (NMFS) is responsible for conserving and 
protecting the Atlantic bottlenose dolphin in U. S. waters. 
This is done by regulating the collection from United States 
waters through the issuance of permits. However, in order to 
properly manage the stock and set take-quotas, the National 
Marine Fisheries Service requests information on the abundance 
and discreteness of local herds. To fulfill these goals the 
NMFS conducts aerial surveys and herd studies. Asper and .Odell 
(1980) and Cdell and Asper (1982) using mark-recapture techniques 
were very successful in studying the social dynamics and movements 
of herds in the Indian-Banana River Complex, Florida, U.S.A. 

Although much is known about the behavior, neurobiology, and 
pathology of Tursiops truncatus in captivity, very little is 
known about their biology in the wild (Asper & Odell, 1980) . 
This is especially true for these dolphins inhabiting the Mississippi 
Sound. For prudent management of Tursiop stocks it is essential 



to have information on their natural history, biology, social 
dynamics, abundance and movement in their natural habitat. 

It has also been suggested that in-shore populations of 
Tursiops may be used as indicators for the health of an ecosystem 
(Asper & Odell, 1980; Dudok van Heel, 1973). Since the dolphin 
is on top of the food chain, it would, presumably through 
bioaccumulation, concentrate pollutants such as hydrocarbons, 
pesticides, and heavy metals in its tissues (Geraci and St. Aubin) , 
1980; St. Aubin & Solangi, 1983) . Detrimental effects associa- 
ted with the above mentioned pollutants would be reflected in 
subtle changes in selected tissues and blood parameters {St. Aubin 
& Solangi, 1983) . Therefore, information and comparison of 
background levels of the listed pollutants from dolphins inhabi- 
ting pristine and contaminated areas would be vital to both 
industry and governmental agencies interested in developing or 
managing coastal areas. 



OBJECTIVES 



The purpose of the study was to (1) collect, mark, obtain 
biological data from and release 50 Atlantic bottlenose dolphins 
in the Mississippi Sound, U.S.A., (2) to establish a data-base 
for blood chemistry, microbiology, age, genetics, endocrinology, 
and morphometries for dolphins inhabiting the Sound. 



CAPTURE & HANDKING 

Materials and Methods 

Four boats and one surveillance /observation aircraft were 
used in the collection effort. The "Sawfish", a 10 m wooden 
vessel, served as the work-boat and ccnmand center for the whole 
operation. The "Sawfish" is specially designed to collect and 
handle dolphins. It has a low free-board, making it easy to 
bring the animals on board, and is equipped with a 115 h.p. 
Johnson outboard in its anterior section, allowing easy 
maneuvering and quick access to captured animals. The "Sawfish- 
has several wells that can be used to accommodate and process 
four to five animals at one time. The second boat, a 7 m V-hull, 
the "North American" equipped with a 200 h.p. Johnson outboard 
was used to carry portions of the net and four to five divers. 
The third boat, the "Four M's", a 5 m Sabre with a 100 h.p. 
Johnson outboard was used to carry five to six divers. The 
fourth boat, "The Malissa &", an 8 m Rienell cabin cruiser served 
as a laboratory, observation, and dive boat. This vessel had a 
refrigerator, desk space, and bathrcom facilities and was used to 
accomodate the accompanying NMFS and APHIS (Animal and Plant 
Health inspection Service) staff and other researchers that 
participated in the effort. 

A Cessna 172 served as a spotter aircraft. Mr. Walter Vick, 
a 25 year veteran dolphin observer, was our scout in the air. 
Prior to the departure of the boats from the port, the aircraft 
would be in the air surveying the Mississippi Sound and guiding 



the ground crew to the hereabouts of the dolphin herds. The use 
of a surveillance aircraft undoubtedly saved the group a lot of 
time and effort on the water in finding dolphins. 

Approximately 25 to 27 people participated in the collection 
effort during any given day. Out of these 15 to 18 were divers 
experienced in handling dolphins, four boat captains, the princi- 
pal investigators (curator and staff veterinarian of Marine 
Animal Productions) , and one to two representatives from both 
APHIS and NMFS. From time to time researchers from other 
institutions interested in the biology and natural history of 
these mammals were accorrmodated. 

As soon as a herd was sighted, the Sawfish maneuvered in its 
vicinity to evaluate the number in the herd and size of the 
animals in the group. A set was usually made on a herd containing 
four to five animals and without any nursing calves. 

Two boats were used to make the set. The Sawfish always 
initiated the set dropping the net in the clockwise direction 
traveling at approximately 20 knots. The North American maneuver- 
ed counter clockwise at approximately 35 to 40 knots. 

A- 457 m long, 5 m deep net with a mesh size of 15 cm. was used. 
Three hundred and five meters (305 m) of this netwere placed on 
the Sawfish while the remaining 152 m on the North American. 
As soon as the set was completed all the boats would position 
themselves equidistance from each other around the perimeter 
of the net. If no animal entered the net at this time, the 



circumference of the net was tightened gradually to induce the 
animals to hit. When an animal hit the net, divers from nearby- 
boats responded immediately. The captured animal was kept above 
the water by the divers until the Sawfish was maneuvered to the 
site of the animals and the dolphin brought aboard, usually 
within minutes. 

Data on the location of the set, number of animals per set, 
animals processed and released, processing time, environmental 
conditions and other related data were recorded in the Capture 
Event Data Sheet for lab analysis (Figure 1) . 
Results and Discussion : 

A total of 53 dolphins, 20 males and 33 females, were 
processed and released into the Mississippi Sound. Out of these, 
50 were marked between June 28 to August 2, 1982, as part of the 
contract. The additional three (1 male and 2 females) were 
processed between October 27 to November 2, 1982 at no cost to 
the NMFS. Twenty- two complete sets were made to obtain the 53 
specimens. Our capture success- rate was approximately 90%. 
Figure 2 shows the boundaries for the Mississippi Sound where the 
study was conducted. Table 1 provides the summary of the capture 
events, location, number of animals handled, processed and 
released. Table 2 lists the different types of data collected 
and Table 3 the environmental data at the collection site. 

The average time required to process an animal was 54.08 
minutes (N=50; SD=19.93; SE=2.82) . Processing time is defined 



as the interval between the time an animal was brought on board 
and when it was released. In most cases we were able to process 
animals in 30 minutes or less. However, because we worked with 
3 to 4 animals at any given time, the cumulative average time 
tended to be in the higher range. The average time per set, that 
is from commencement of the set to the release of the last dolphin 
on board, was 128.8 minutes (N = 19; SD = 47.9; SE = 10.9). 

During the collection period from June to August 1982 we 
encountered two very sick dolphins that died during the capture 
effort. Both animals were males, between two to three years of 
age, and were collected from the same area but on separate 
dates. The first animal died within seconds after entering the 
net. A necropsy was performed within three hours of its death 
which revealed acute pneumonia in both lungs. The second animal 
died within three to five minutes after it had been on board. The 
necropsy showed severe fibrosis and necrosis in the liver and 
slight pneumonia in one lung. Complete necropsy reports were filed 
with the National Marine Fisheries Service. In both cases the 
cause of death was suggested to be "capture shock with predisposing 
illness". As for the remaining 110 animals handled during the 
study we did not observe any adverse effect related to the capture, 
handling, or processing; especially during liver and blubber biopsy 
procedures . 

The cost analyses for the project are provided in Appendix C. 
Because of rising costs of such operations, NMFS should try to work 
with collectors of record in study areas in acquiring information 
from their incidental catch. This could considerably reduce the 
cost for such studies. 
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MORPHOMETRICS 

Materials and Methods : 

As soon as the animal was on board and stabilized, a suite 
of morphcmetric data based on (Asper and Odell, 1980 and Odell 
and Asper, 1982) were taken. These data were recorded in the 
Captured Individual Data Sheet and Morphcmetric Data Sheet 
(see Figures 3 and 4) . The reasons for choosing the outlined 
body measurements were because their acquisition required the 
least amount of time and manipulation of the animal. In addition 
to the various measurements, a photographic profile of the dorsal 
fin and fluke was compiled for future reference and identification 
of these animals. 
Results and Discussion : 

The various measurements taken from each animal, and the 
averages for males, females and combined are listed in Tables 
4, 5, and 6. However, for comparative purposes, each measurement 
was converted to represent a ratio of the total length of each 
animal. These data are presented in Table 7 and 8. Morphcmetric 
data for males was compared with those of females. Results of 
this analyses are provided in Table 9. There did not appear to 
be any significant difference (tie* .01) between males and females 
in any of the parameters tested. 

The length-weight relationship and averages for the animals 
processed are presented in Table 10. Linear regression analysis 
was performed on the length-weight data for males, females and 



both sexes ccmbined. Scattergrams for males, females and all 
animals combined are provided in Figures 5, 6 and 7 respectively. 
Using the formula y = a x° to fit a curvilinear growth curve 

(where y = weight in kg, b = intercept, a = slope of the line, 
and x = length in cm. ) , the relationship to estimate weight of 
an animal given the length or vice-versa for males is weight (kg) = 
1.4445' 05 x length (cm) 2 ' 9671 , r = 0.9086; for females weight 

(kg) = 7.3647" 05 x length (cm) 2 - 6643 , r = 0.8280; and for combined 
weight (kg) = 3.8023 -05 x length (cm) 2,7871 , r = 0.8623. These 
estimates are based on data from 52 animals, 20 males and 32 females, 
Based on the length-weight data obtained from the animals processed 
during the study we did not observe any statistically significant 
difference between males and females. However, the small sample 
si2e may be the cause for the lack of difference. 

During the study, several methods for obtaining total length 
of an animal were tried. The method giving consistent results 
was when the animal was placed on its belly on a flat board fitted 
with a measuring tape. The use of this procedure usually resulted 
in the total length of 5 to 10 cm less than that obtained by other 

methods. 

Both color (110 Kodacolor ASA 100) and black and white (Kodak 
panatomic x ASA 125) photographs were taken of the dorsal fin and 
the fluke. Profiles of both extremities are provided in Figures 
8 through 31. 



FREEZE MARKING 

Materials and Methods : 

Numerical cryogenic marks, starting with 601 to 653, were 
placed on each of the 53 arumals. Two-digit freeze marks (i.e. 01, 
02, 03, etc.) were placed on both sides of the dorsal fin; whereas, 
3 digit marks(i:e. 601, 602, 603, etc.) were placed on both sides of the 
animal. Freeze marks were applied with the aid of branding irons 
fitted with 5 cm high brass numbers. Prior to application of the 
freeze mark, the branding irons were super-cooled in liquid 
nitrogen. The skin surface of each animal was towel dried before 
applying the brand, and, as soon as the branding irons were 
removed frcm the skin, the branded site was brought to ambient 
temperature by pouring sea water. The amount of time it took to 
apply an individual number was recorded. 

Results and Discussion : 

The average time required to apply each number on the dorsal 
fin was 23.8 seconds (N = 53; SD = 4.7; SE = 0.3) , whereas, those 
on the side took 19.6 seconds (N = 53; SD = 4.7; SE = o;2) . 

There were several factors that affected the quality and 
appearance of the freeze mark. Some of these include the flatness 
and size of the dorsal fin, application pressure, and the shape of 
the number being applied. Numbers 2, 4, 5, and 8 usually took 
longer and more manipulation to obtain a good freeze mark. Another 
important factor was the condition of the skin prior to the appli- 
cation of the freeze mark. If the skin was not completely dried, 
icing would occur between the brand and the skin, resulting in 
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subcutaneous herrorhaging aid a f^r brand. Based on limited 
sightings during the study of previously marked animals, it 
appears that the pigmented epidermis at the brand site is 
sloughed off in about 5 to 10 days to reveal a recognizable 
number. Our observations on the appearance of the freeze mark 
agree with the findings of Odell and Asper (1982) . Animal No. 
608 was recaptured after 21 days of processing and brought on 
board for reexamination. The freeze marks at reexamination 
were clear (see figure 31) and visible from 91 to 152 meters. 
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HEMATOLOGY AND CHEMISTRY 

Materials & Methods : 

Blood was obtained through puncture of blood vessels draining 
the flukes. After disinfecting the site with 70% alcohol and iodine, 
a 20 gauge 1% inch needle and 20 ml syringe were used to draw blood. 
Five ml of blood were placed in an EDTA coated vacutainer tube 
(Teruno Medical Elkton, Maryland) for hematology and 10 ml of blood 
in each of the three heparinized vacutainer tubes for serum chemistry 
and enzymes, endocrinology, and biochemical genetics. Two ml of 
blood were placed in a 10 ml vacutainer culture tube (Becton-Dickin- 
son, Rutherford, New Jersey) containing supplemented peptone broth 
for microbiology. All tubes were marked with the animal number and 
date, put in a rack, and kept on ice until processed. The hematology 
and chemistry were conducted by the Pathology Laboratory of the 
Gulfport Memorial Hospital as scon as the specimens were delivered 
to them; in all cases at the end of each day. The hematology was 
done with the aid of Coulter Counter S+ and serum chemistry and 
enzymes on a Technicon SMA-1260, Lietz-Beckman Astra-8, and a Dupont 
ACA2. The refrigerated blood for biochemical genetics was sent by 
courier within 24 hours after its collection to Dr. Paul Toom, 
Department of Chemistry, University of Southern Mississippi, 
Hattiesburg, Mississippi. The blood culture tubes along with the 
culturettes were sent to Dr. Bob Middlebrooks , Department of 
Microbiology, University of Southern Mississippi, Hattiesburg, 
Mississippi for analysis. Plasma from 10 ml of blood was separated 
for endocrinology and immediately frozen and kept at -70° C. at 
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Gulfport Memorial Hospital. After all 50 samples were collected, 
they were dispatched to Dr. Daniel Odell, University of Miami, 
Miami, Florida. In addition to the above samples, 5 tubes each 
with 10 ml of blood from dolphins, numbers 641 to 645 were sent 
to Dr. Deborah Duf field, Portland State University, Oregon, via 
Federal Express for biochemical genetical analysis and comparison. 

Resu lts and Discussion : 

A complete hematological analysis including differential 
counts for the dolphins processed are provided in Tables 11 and 
12. Comparisons of blood data between males and females are 
given in Table 13." The values for RBC, MCV, MCH, and MCHC were 
significantly different between males and females at tc^.05; 
however, only MCH and MCHC were different at t<* .01. The 
clinical significance of this difference between males and females 
in MCH and MCHC are not known. 

Results of the serum chemistry and enzymes are listed in 
Tables 14, 15, and 16. Comparisons between males and females showed 
a significant difference in the values for calcium and total protein 
at t^.05 but not at t*. 01. Values for several enzymes such as 
A-phos, LDH, SCOT, SGPT, CPK, and Amylase were higher for Mississippi 
dolphins than those from dolphins collected from the Indian/Banana 
River area (Odell and Asper, 1982) A comparison of serum analysis 
between the Sea World Laboratory and Gulfport Memorial Hospital, 
Mississippi was conducted on sera from four dolphins. Results of 
this test are shown in Table 17. The above mentioned parameters 
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were consistently higher with approximately the same ratio between 
the four dolphins for the same tests. This would suggest a 
difference in testing procedures between laboratories rather than 
in the actual values. Laboratory supervisors from both institutions 
are currently evaluating their respective procedures. 
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